Comparative ultrastructural effects of aflatoxin B1 on mouse, rat, and human hepatocytes in primary culture.
Human, rat, and mouse hepatocytes in primary culture were treated with aflatoxin B1 (AFB1) and examined for ultrastructural alterations. As early as 1 h following in vitro exposure to AFB1, there were ultrastructural changes in the nuclei of rat and human hepatocytes. The most prominent change in the nuclei was a segregation of nucleolar components that resembled the segregation in liver cells of rats exposed to AFB1 in vivo. The nucleolar segregations were developed by incubating rat hepatocytes for 24 h in a medium containing as little as 0.01 micrograms of AFB1 per ml. The minimum concentration to induce the same change in human hepatocytes was 0.1 micrograms/ml. No distinct nucleolar alteration was observed in mouse hepatocytes incubated in a medium containing 10 micrograms of AFB1 per ml. Irregular nuclear chromatin condensation also developed in the cells exposed to a higher concentration of AFB1, whereas little damage was observed in mitochondria and lysosomes. The similarity in morphological changes between our in vitro model and in vivo models previously investigated indicates that the hepatocytes in primary culture maintain the biological properties necessary for carcinogen responses similar to liver cells in vivo. In addition, the morphological changes in cultured rat and mouse hepatocytes induced by AFB1 correlate with in vivo experiments insofar as mice are relatively resistant, whereas rats are sensitive to AFB1 carcinogenesis. Thus, cultured hepatocyte systems may be a valuable tool to study genetic damage which may lead to hepatocellular carcinomas in human and animal livers.